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Abstract 

Background  For nearly two decades, it has been widely recognized that individuals in jail settings have a high 
prevalence of opioid use disorders (OUD) and are highly susceptible to fatal overdose upon their release. This setting 
provides a public health opportunity to address OUD with Medication for Opioid Use Disorders (MOUDs). Yet, 56% 
of jails do not provide MOUD, creating a pressing need for better implementation approaches in jail and the hand-off 
to the community. Two successful implementation strategies, NIATx external coaching and the Extension for Commu-
nity Healthcare Outcomes (ECHO) case management telementoring model, were compared to address this persistent 
treatment gap.

Methods  This 2 × 2 design compared high (n = 12) and low (n = 4) dose coaching with and without ECHO 
in a 12-month intervention and 12 M sustainability period. The national trial included 25 jails and 13 community-
based partners. MOUD trends for buprenorphine, methadone, injectable naltrexone, and combined MOUD 
between the study arms were assessed.

Results  Jail sizes ranged from 24% with < 100 and 24% with > 500 daily population, and community-based treat-
ment providers ranged from 63% with < 50 and 7% with > 500 average monthly OUD intakes. New patient counts 
were found to significantly increase across the intervention phase for buprenorphine (p < .01) and combined MOUD 
(p < .01). Injectable naltrexone and methadone showed no consistent, significant gains. For sites with low coaching 
without ECHO, new patient counts for combined MOUD were predicted to increase by 47.44% during the interven-
tion phase and 7.30% during the sustainability phase. ECHO demonstrated that MOUD use did not significantly 
increase compared to coaching across MOUDs in the intervention phase (p = .517). High- and low-dose coaching 
showed no significant differences in MOUD use during the intervention phase (p = .124).

Conclusions  Coaching emerged as a more effective implementation strategy than ECHO for increasing buprenor-
phine use in jail settings. In practice, ECHO sessions offered considerable overlap with coaching strategies. While 
high-dose coaching had greater gains for MOUDs overall than low-dose coaching, those gains were statistically insig-
nificant, suggesting low-dose coaching to be more economical. To increase MOUD use in jail settings, jurisdictions 
should focus on new MOUDs so all three MOUDs are available and enhance the post-incarceration continuum of care.
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Contributions to the literature 

•	Individuals in jail settings face a high risk of fatal over-
doses upon release—a critical issue recognized for 
nearly two decades but lacking effective solutions.

•	Two popular approaches to implementation were 
tested to gain insights into this persistent treatment 
gap: coaching (high and low dose) and the Extension 
for Community Healthcare Outcomes (ECHO) case 
management telementoring model.

•	Coaching emerged as the most effective approach for 
increasing buprenorphine use, with low-dose coaching 
not  performing significantly different from high-dose 
coaching, suggesting a cost-effective solution for juris-
dictions seeking to improve post-release outcomes.

Background
The majority of the 1.9 million individuals sentenced to 
jails and prisons in the United States yearly meet the cri-
teria for drug dependence or use [1, 2]. In states with the 
highest rates of opioid overdose deaths, 22% of individu-
als entering jail settings screened positive for opioid use 
disorder (OUD) [3]. Three FDA-approved medications 
for opioid use disorder (MOUD) treatment—metha-
done, buprenorphine, and naltrexone—are considered 
the gold standard for treating OUD in general and with 
criminal justice populations [4, 5]. Yet, a large treatment 
gap exists, with just 44% of incarcerated individuals hav-
ing access to MOUD, and often only for a limited sub-
set of the incarcerated population [6]. Moreover, justice 
settings seldom include structures to support individu-
als with OUD as they transition into the community and 
engage in medication-based treatments. This is particu-
larly important given that the risk of death within the 
first two weeks post-release is more than 12 times higher 
than for individuals with OUD in the general population 
[7]. The leading cause of death is often a fatal overdose 
resulting from a loss of tolerance after abstinence dur-
ing incarceration [8]. Overall, there is an implementation 
opportunity of considerable public health importance to 
expand use of MOUD in incarcerated settings and dur-
ing the transition back to the community. While both 

jails and prisons are important in MOUD care, jails offer 
a greater public health opportunity due to their local 
control, short-term stays, high turnover, and nearly 11 
million admissions annually, resulting in more frequent 
individual contact than longer-term state prisons.

The implementation gap in administering MOUD in 
jail settings encounters a set of barriers, including the 
stigmatization of substance use disorders [9–11], fund-
ing for MOUD [10, 12, 13], institutional design [12, 14], 
leadership support [14, 15], policy and administrative 
procedures [16, 17], availability and capacity of commu-
nity-based treatment providers [14], and communication 
barriers regarding MOUD’s effectiveness at achieving 
public safety and personal recovery [17, 18]. Jails often 
lack staff to screen for OUD, conduct case management, 
provide behavioral treatment, and engage in discharge 
planning. Similarly, community providers also lack 
resources and staff to work with jails on reentry [19]. As 
a result, despite the significant need for greater MOUD 
use in these settings, significant barriers to implementa-
tion persist, creating a dangerous implementation gap 
[20]. Effective implementation strategies to address this 
public health need are necessary to provide MOUD phar-
macotherapy to this population. Two implementation 
strategies with evidence for successful evidence-based 
innovation (EBI) implementation and MOUD adoption 
are NIATx organizational coaching [21] and Extension 
for Community Healthcare Outcomes (ECHO) [22, 23].

ECHO (Extension for Community Healthcare Outcomes)
  Is an implementation strategy that builds clinician 
capacity to adopt and perform evidence-based innova-
tion (EBI). The model begins with intensive didactic 
training in a particular subject, followed by a series of 
tele-video sessions where each session includes a mix 
of didactic materials and case conferencing to address 
issues that clinical staff must navigate, followed by a 
question-and-answer session with participating clini-
cians and subject matter experts. The ECHO imple-
mentation strategy has considerable support for 
improving clinician knowledge [24–26]. There have 
also been demonstrations where the ECHO model has 
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led to greater use of pharmacotherapies [27, 28]. Yet, 
there are trials where ECHO improves medical knowl-
edge but does not lead to improvements in practice 
[29, 30]. What remains unknown is whether ECHO 
is effective in justice settings, where challenges often 
involve balancing security with treatment, address-
ing service delivery issues, and identifying the clinical 
practice improvements needed in these environments.

NIATx external organizational coaching
With its focus on goal setting, has proven to be an 
implementation strategy for addressing barriers and 
implementing innovations [31–33]. Organizational 
coaching involves training and support on change 
management, guiding participants on how to effec-
tively implement the targeted EBI [34]. However, 
coaching effectiveness in justice settings remains 
understudied and underutilized. In cases where it has 
been explored, little is known about which types and 
intensities of coaching can most effectively improve 
reach and integration within the system [35, 36], 
thereby increasing MOUD use for justice-involved 
clients. In an experiment, Taxman et  al. [37] found 
that post-training coaching was more effective when 
it focused on social support and developing inter-
nal expertise. In the general organizational literature, 
the frequency and amount of coaching have yet to be 
widely tested across implementation settings.

These two implementation strategies were part of 
a comparative effectiveness trial to study the impact 
of MOUD use in jail and post-jail community-based 
treatment provider (CBTP) settings. This paper details 
the procedures and findings for this large, randomized 
trial conducted in 48 jails and CBTPs to determine 
the optimal combination of coaching and ECHO 
implementation strategies. The coaching interven-
tion employed the NIATx process improvement model 
as a change management framework [32, 36], and the 
ECHO model used an altered approach [25] where 
sessions occurred monthly rather than weekly. The 
format of the sessions and the faculty panel in the ses-
sions were similar. The implementation effectiveness 
trial had four study arms that compared low-dose and 
high-dose NIATx coaching, with and without ECHO, 
to increase access to OUD medications. The study 
hypothesized that sites assigned to the study arm 
involving high-dose NIATx coaching and ECHO would 
be most successful in implementing or expanding 
MOUD use. High-dose NIATx coaching, supported by 
existing evidence in non-justice settings [38], focuses 
on organizational change. ECHO aims to enhance 

the MOUD providers’ knowledge and self-efficacy to 
increase confidence in using MOUD [39].

Methods
Study setting
The study was performed in a national sample of 
county jails and jail clusters, including jail sites and any 
community-based treatment provider (CBTP) site(s) 
the jails collaborate with. Jails were typically in county-
based incarceration settings with temporary confine-
ment stays for unsentenced or shorter-term sentenced 
individuals, compared to state- and federal-based pris-
ons where individuals serve longer-term felony con-
victions. The community-based providers typically 
specialize in addiction and/or behavioral health care.

Subject recruitment and sample
The primary target of recruitment efforts was jails 
seeking technical assistance to implement or expand 
MOUD practices within their sites and/or to increase 
MOUD use post-incarceration. When a jail joined the 
study, the site was encouraged to invite the local CBTP 
site(s) they worked with to join the study. Although 
beneficial, it was not mandatory for the jail to include 
a CBTP. Jails were recruited by a variety of methods, 
including networking and distributing promotional 
materials through national networks such as the Jus-
tice Community Opioid Innovation Network (JCOIN) 
and the Bureau of Justice Assistance (BJA), accessing 
state databases of jails and cold-calling, and outreach 
to national organizations such as the National Sheriffs 
Association, American Jail Association, and Council 
of State Government’s Justice Policy Center, and social 
media. Diversity and representation were considered 
based on factors like population size, geographic loca-
tion, and gender to achieve a broader representation of 
jails and CBTPs.

Study design
Sites were randomly assigned to one of four study arms: 
1) High-Dose NIATx Coaching & ECHO, 2) Low-Dose 
NIATx Coaching & ECHO, 3) High-Dose NIATx Coach-
ing Only, and 4) Low-Dose NIATx Coaching Only. High 
dosage refers to 12 monthly coaching calls, whereas low 
dosage had four calls or one per quarter (See Table  1). 
Coaching and ECHO were provided over 12 months with 
a 12-month follow-up phase to measure the sustainabil-
ity of the implementation strategies. The study had three 
cohorts (Cohorts A, B, and C) of Jails and CBTPs that 
rolled out over an 18-month period.
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NIATx external organizational coaching
To provide adequate NIATx coaching and availability for 
all 48 sites, six trained NIATx coaches were recruited 
to provide coaching and technical assistance. Selected 
coaches are experts in MOUD implementation and 
organizational change, all with at least 15 years of expe-
rience providing NIATx coaching. A coach was assigned 
to each jail, and the 0–5 CBTPs associated with the jail 
during the 12-month intervention phase. Coach calls 
were one hour long, recorded, and held virtually via 
Zoom, quarterly or monthly, based on arm assignment. 
Communication was kept to a minimum between each 
coaching call to compare high and low-dose coaching 
outcomes, with only email exchanges pertaining to logis-
tics of calls allowed. Each call was semi-structured and 
led by the coach. A site would provide an update on its 
process improvement project(s) and progress made on 
its plan-do-study-act (PDSA) cycle, an iterative problem-
solving model for carrying out change. The coach then 
provided guidance and feedback and determined the 
steps to be taken before the next scheduled call. Each call 
included the coach, the change leader, and, on average, 
2–4 change team members. After each coach call, the 
coach completed a tracking document detailing meet-
ing attendance, topics discussed, and action steps to 
improve MOUD. In addition, coaches met with the study 
team monthly to discuss site progress and to address any 
barriers.

The coaching model elements [34] common to both the 
low-dose and high-dose arms were: 1) baseline educa-
tion on change management and implementation for the 
targeted EBI, 2) nearly all sites developed a project char-
ter with an aim statement and associated specific, meas-
urable, achievable, relevant and time-bound goals, 3) 

adherence to a pre-set evidence-based change model that 
stimulated successful change and facilitated the coach-
ing function, 4) the use of Plan-Do-Study-Act change 
cycles and pilot tests to promote change, 5) data tracking 
for performance, 6) coach motivational support for EBI 
implementation, and 7) the scheduled coaching sessions 
with implied accountability for reporting EBI implemen-
tation activities.

ECHO
ECHO sessions were one hour long and held monthly 
via Zoom. Sessions were facilitated by an expert panel 
of four addiction medicine physicians, one health man-
agement specialist specializing in MOUD within cor-
rectional settings, and an expert in recovery, advocacy, 
and programming for mental & behavioral health who 
was also a person in long-term recovery. Each session 
included introductions, a 20-min presentation on top-
ics related to clinical aspects of MOUD within correc-
tional settings, and a Q&A. The last 30 min allowed study 
participants to submit case studies and receive input 
from the expert panel and other attendees. Participants 
included those from sites in either the High-Dose Coach-
ing & ECHO or the Low-Dose Coaching & ECHO arms. 
One to three individuals from each site participated in 
the sessions, typically holding roles such as physician, 
nurse practitioner, RN, medical director, or MOUD 
program manager. To maintain fidelity, Cohort B and C 
received identical presentations in the same format and 
timeline as Cohort A.

Study randomization
This study employed a randomized block design, where a 
2 × 2 factorial design was implemented within each block 
of four homogeneous sites. The blocks were defined 

Table 1  Overview of the NIATx and ECHO coaching

a The Kick-Off Meetings were originally planned as in-person events but were restructured to be held virtually due to COVID-19

Four coaching approaches in the NIATx and ECHO programs, showing variations in meeting frequency and use or absence of ECHO video calls. All approaches 
featured a virtual kick-off meeting

ARM NIATx Coach ECHO

High-Dose NIATx Coaching & ECHO • Four-hour, virtual kick-off Meetinga split into two days with study team & coaches
• 12 monthly (one-hour) coaching calls with change leader/team

• Clinicians participated 
in 12 monthly (one-hour) 
scheduled video confer-
ence calls

Low-Dose NIATx Coaching & ECHO • Four-hour, virtual kick-Off meetinga split into two days with study team & coaches
• Four (one-hour) coaching calls at months 1, 4, 8, and 12 with change leader/team

• Clinicians participated 
in 12 monthly (one-hour) 
scheduled video confer-
ence calls

High-Dose NIATx Coaching Only • Four-hour, virtual kick-Off meetinga split into two days with study team & coaches
• 12 monthly (one-hour) coaching calls with change leader/team

Not Offered

Low-Dose NIATx Coaching Only • Four-hour, virtual kick-off meetinga split into two days with study team & coaches
• Four (one-hour) coaching calls at months 1, 4, 8, and 12 with change leader/team

Not Offered
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based on whether the jail had a CBTP (as part of the jail-
CBTP combination), the county’s population where the 
jail was located, and whether or not the jail was providing 
MOUD to justice-involved populations at baseline. Each 
jail and CBTP were assigned to the same intervention 
arm and were treated as distinct sites as each was oper-
ated by its unique policies and procedures and had its 
own change team. This block design ensured a balanced 
representation of sites of n = 12 sites per arm, for a total 
of n = 48, based on the characteristics mentioned above, 
helping to reduce variability in MOUD patient counts 
due to potential confounding. However, due to attrition 
of n = 10 sites during the study, not all blocks maintained 
representation from each of the four treatment arms, and 
blocks were not included in the analysis. The attrition 
was with one jail and one associated CBTP provider per 
arm (n = 2 × 4 = 8) and two additional CBTP sites (n-2). In 
each instance where a CBTP dropped without the asso-
ciated jail, there was another CBTP associated with that 
jail. As a result, the pattern of attrition was considered 
similar across the four treatment conditions, and compa-
rability between conditions was still deemed viable. Attri-
tion was primarily due to COVID-19 and the demands of 
the pandemic on the jail.

Implementation procedures
Change teams
Each participating site was asked to identify an execu-
tive sponsor, change leader, and change team. The execu-
tive sponsor represents their respective jail or CBTP site, 
typically as director, Chief Executive Officer (CEO), sher-
iff, or warden. The executive sponsor identifies a “change 
leader” or “site liaison” (someone in a management role) 
who coordinates the study components. The Executive 
Sponsor and Change Leader identified up to seven staff 
members as part of a “change team.” Members of the 
change team held a variety of positions, including crimi-
nal justice staff (jail or probation), health provider rep-
resentatives, medical providers/prescribers (i.e., nurse, 
physician), counselors, and other stakeholders to ensure 
that the team’s reach was extended to various pertinent 
audiences. With guidance and technical assistance from 
their assigned NIATx coach, the change teams worked on 
quality process improvement projects using PDSA cycles 
to implement or improve MOUD practices and policies 
based on the study aim(s) the site identified at the start 
of the study. An aim is a specific, measurable, achievable, 
relevant, and time-bound goal. Some sites had one aim 
during the entire study, whereas others identified two 
or three aims throughout. Examples of site aims include 
increasing the number of OUD screenings, setting up 
an opioid treatment program (OTP) within the jail, add-
ing buprenorphine inductions to the existing MOUD 

program, transitioning from Suboxone to Sublocade to 
improve efficiencies, including staff time & diversion, and 
increasing the number of individuals who connect with a 
community MOUD provider. These change team mem-
bers represented their jail or CBTP in the study and were 
ultimately the change makers. Together, they identified 
their site’s specific needs, created goals, and delegated 
their process improvement project responsibilities to col-
leagues for implementation. These teams were essentially 
responsible for the potential improvement of MOUD at 
their site.

NIATx coaches
Six trained NIATx coaches provided coaching and tech-
nical assistance. The coaches attended ten hours of vir-
tual training and workgroup sessions to ensure the 
standardization of study protocol and coaching practices.

Study phases
The study had three phases. Phase 1 was exploration, 
where the executive sponsor, change leader, and change 
team members from each study site participated in two 
study onboarding video conferences with the research 
team. Each site’s change team also engaged in pre-study 
workgroup processes, including a walk-through and 
flow-charting exercise, and prioritized issues regarding 
MOUD use in their jurisdiction. Phase 2, the intervention 
phase, began with sites participating in two two-hour 
virtual kick-off meetings that covered NIATx methods, 
MOUD implementation promising practices, and receiv-
ing assistance from their NIATx coach to identify their 
site’s study aim(s) and develop their change project char-
ter. During Phase 2, the coaches met with their teams per 
the assigned arm, as described in Table #1. The coach 
collected implementation data to gauge the team’s pro-
gress. If a site was assigned to two of the four study arms 
that included ECHO, the clinician(s) on the change team 
concurrently attended monthly ECHO sessions. Phase 3, 
the sustainability phase, involved monitoring the use of 
MOUD and the goal(s) selected by the site. Phase 1 and 
2 occurred during months 1–12 “intervention” period, 
while Phase 3 occurred in months 13–24.

Study timeline
The study occurred across three cohorts, with three 
staggered start dates: Cohort A – February 2021 (n = 18 
sites), Cohort B – August 2021 (n = 12 sites), and Cohort 
C – February 2022 (n = 18 sites).

Study measures
A modified survey from the National Jail Survey devel-
oped by Chestnut Health Systems documented the char-
acteristics and practices of the jails and CBTPs [40]. 
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Jail characteristics included geographic location (rural, 
suburban, urban), gender served (male, female, both), 
number of admissions, type of healthcare model (direct, 
contracted, hybrid), and MOUD offered at baseline 
(buprenorphine/naloxone, naltrexone, injectable naltrex-
one, methadone). CBTP characteristics were geographic 
location (rural, suburban, urban), gender served (male, 
female, both), number of monthly intakes, arrangement 
with jail (written agreement, joint staffings, EHR access 
for jail, referral processes), and MOUDs offered at base-
line (buprenorphine/naloxone, naltrexone, injectable nal-
trexone, methadone).

Jail and CBTP organizational characteristics were col-
lected through a baseline “organizational” survey admin-
istered by a secure web-based platform. The MOUD 
utilization counts were collected monthly for 24 months 
(12-month intervention & 12-month sustainability) 
from jail and CBTP sites using a spreadsheet template. 
Captured data for the jails and CBTPs included MOUD 
treatment data, the number of individuals screened, the 
number of individuals identified with OUD, the number 
referred for OUD, the number of individuals receiving 
MOUD, the number of individuals who received naltrex-
one, buprenorphine, and methadone (by new and cen-
sus counts), the number of injections, and the number 
referred to MOUD care post-release.

Primary outcome
The primary outcome was new patients placed on 
MOUD during a given month. However, both new and 
census data results were often reported as some sites 
could only provide new data counts, and others could 
only provide census data counts due to their data track-
ing systems. Census was the total number of patients 
who received MOUD in a month. This included those 
on a regimen for more than a month in the jail setting 
and new patients who began the MOUD regimen. In the 
analysis of n = 38 sites, n = 2 sites had new-only counts, 
n = 3 sites had census-only counts, and n = 33 provided 
both. The rates and frequency of MOUD use (buprenor-
phine, methadone, and injectable naltrexone) were meas-
ured monthly repeatedly for 24  months, consisting of a 
12-month intervention phase followed by a 12-month 
sustainability phase.

Data analysis
Linear mixed-effects models were applied to account for 
random site effects, as well as the fixed effects of inter-
vention conditions and time (month) on patient counts 
placed on MOUD separately for each phase (intervention 

and sustainability). This approach estimated patterns and 
rates of change over time.

Power analysis
A power analysis was conducted based on two previ-
ous studies implementing NIATx Coaching and ECHO 
on similar populations [41], reporting an effect size of 
Cohen’s  d = 0.51 for High vs. Low-dose Coaching [25], 
finding significant effects of ECHO, including a tenfold 
increase in buprenorphine-waivered physicians. For the 
power analysis, 32 of the 38 sites reported the primary 
outcome of new patients placed on MOUD for a power 
between 0.75 and 0.89. Additionally, 30 sites reported 
census numbers for a power range of 0.76 to 0.90 to 
detect the intervention’s effect on this measure.

Results
The study included n = 25 jails and n = 13 CBPT for n = 38 
total sites by the end of the study, with 2–3 sites drop-
ping from each arm. There was a dispersed mix of rural 
(29% n = 11), suburban (26% n = 10) and urban jail (45% 
n = 17) settings. The jail size annual admissions ranged 
from < 100 (24% n = 6), 101–500 (52% n = 13), and > 500 
(24% n = 6); and 3) jail health care delivery models 
included direct (24% n = 6), contracted (48% n = 12), and 
hybrid (28% n = 7) (Table 2). At baseline, at least 52% of 
jail and CBTP sites were providing injectable naltrexone 
and 68% buprenorphine/naloxone.

The number of sites located in each study arm were 
High-Dose NIATx Coaching & ECHO (n = 9), Low-Dose 
NIATx Coaching & ECHO (n = 10), High-Dose NIATx 
Coaching Only (n = 9), and Low-Dose NIATx Coaching 
Only (n = 10). The site counts for each arm for New and 
Census data during the intervention phase ranged from 
4–10, with an average of 7.5 sites per arm per specific 
MOUD type (Table  3). The combined MOUD outcome 
is a summed aggregation of any MOUD used by a site, 
regardless of type. New data counts refer to new patients 
placed on MOUD during a given month, and census 
is the total number of patients who received MOUD 
in a month; those who were on regimen for more than 
a month in the jail setting and new patients that began 
MOUD regimen.

Table  4 provides the average monthly changes in 
MOUD patient counts for each MOUD outcome (com-
bined MOUD, buprenorphine, methadone, and naltrex-
one). For sites in the least intensive technical assistance 
arm of sites with low coaching without ECHO, new 
patient counts for combined MOUD were predicted to 
increase by 47.44 percentage points ((annual estimated 
change + predicted baseline intercept/predicted baseline 
intercept) −1)*100) over the course of the intervention 
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phase and 7.30 percentage points over the course of the 
sustainability phase. Census patient counts for combined 
MOUD in the low coaching without ECHO sites grew 
similarly, by 48.37 percentage points over the course of 
the intervention phase and 10.23 percentage points over 
the course of the sustainability phase. For combined 
MOUD, the average monthly increase in the new patient 
count was significantly predicted to be 0.538 (p = 0.002) 
in the intervention phase. Buprenorphine average 
monthly increase in patient count was significantly pre-
dicted to be 0.380 (p < 0.001) in the intervention phase 
and 0.642 (p < 0.001) in the sustainability phase.

The census outcome at the bottom of Table  4 showed 
similar patterns, though with slightly different results in 
terms of statistical significance. For combined MOUD, 
average monthly increase in patient count was sig-
nificantly predicted to be 1.912 (p < 0.001) during the 
intervention phase, and 0.617 (p = 0.045) during the sus-
tainability phase. For buprenorphine, average monthly 
increase in patient count was again significantly pre-
dicted at 0.855 (p < 0.001) in the intervention phase and 

1.103 (p < 0.001) in the sustainability phase. For naltrex-
one, average monthly increase in patient count was sig-
nificantly predicted to be 0.073 (p = 0.020) during the 
intervention phase and 0.086 (p = 0.019) during the sus-
tainability phase.

For the combined MOUD outcome, further analy-
ses were conducted to investigate three contrasts: the 
High and Low Coaching contrast compares the relative 
effectiveness of low versus high dosage of coaching; the 
ECHO and no ECHO contrast compares implemen-
tation strategies with and without ECHO; the Jails w/
CBTP and Jails w/o CBTP contrast examines whether 
having a CBPT makes a difference. Results for these 
comparative effectiveness investigations for both the 
new and census measures are presented in Table  5 
below. No statistically significant differences were 
found in the three contrasts, indicating that low-dose 
coaching, no-Echo, and the absence of CBTP did not 
differ significantly in terms of New Counts of MOUD. 
However, higher counts of MOUD were observed in 

Table 2  Jail & CBTP Characteristics

Comparative overview of characteristics between jails (N = 25) and community-based treatment providers (CBTP) (N = 13), detailing geographic location, gender 
served, average daily population, intake levels, and types of MOUD offered at baseline

Jail (N = 25) CBPT (N = 13)

Geographic Location Rural 36% (9) 15% (2)

Suburban 24% (6) 31% (4)

Urban 40% (10) 54% (7)

Gender Served Male 4% (1) -

Female - -

Both 96% (24) 100% (13)

Average Daily Population (Jail)  < 100 24% (6) NA

101–250 32% (8) NA

251–500 20% (5) NA

 > 500 24% (6) NA

Avg Monthly OUD Intakes (Community Provider)  < 50 NA 63% (8)

51–200 NA 23% (3)

201–500 NA 7% (1)

 > 500 NA 7% (1)

Type of Healthcare Model (at jail) Direct 24% (6) NA

Contracted 48% (12) NA

Hybrid 28% (7) NA

Arrangements with Jail Joint Staffings NA 38% (5)

Shared Written Agreements NA 62% (8)

EHR Access NA 23% (3)

Referral Processes NA 69% (9)

MOUD Offered (at Baseline) Buprenorphine/Naloxone 68% (17) 92% (12)

- Not Mutually Exclusive Naltrexone (injectable) 52% (13) 85% (11)

Naltrexone (oral) 28% (7) 77% (10)

Methadone 60% (15) 15% (2)

No MOUD 4% (1) 0% (0)
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the high-dose coaching condition compared to the 
low-dose coaching condition for new MOUD, with an 
estimated difference of 18.622 (p = 0.124) during the 
intervention phase and 27.665 (p = 0.220) during the 
sustainability phase. While these differences do not 
meet the conventional threshold for statistical signifi-
cance (alpha = 0.05), this may be due to the moderate 
sample size and variability across sites. Similarly, aver-
age MOUD counts were higher among jails with CBTP 
than those without new MOUD, with estimated dif-
ferences of 12.171 and 33.357 in the intervention and 
sustainability phases, respectively. We acknowledge 
that the generalizability of these findings is limited, 
and these results underscore the need for caution when 

considering the implementation of interventions across 
diverse settings.

Discussion
Individuals recently released from incarceration face a 
significantly higher risk of overdose and overdose death 
[7], leading to considerable research on and advocacy for 
increased MOUD use in both incarcerated settings and 
upon release [16, 42–45]. However, as recently as 2018, 
less than 1% of jails and prisons provided MOUDs [46], 
underscoring a critical gap in addressing this urgent pub-
lic health need. Robust implementation strategies are 
needed to address the persistent gaps in MOUD use in 
criminal justice settings. Coaching is an established EBI 
[38, 47, 48], while ECHO is quickly developing an evi-
dence base for supporting EBI implementation [22, 39]. 
The coaching implementation strategy and ECHO pre-
sent new opportunities to apply strategies to impact the 
use of targeted pharmacotherapies [21, 22, 27]. This trial 
aimed to determine whether more efficient approaches 
to coaching could be achieved through low-dose coach-
ing and by adding the ECHO implementation strategy 
to the comparative effectiveness trial. The trial sought 
to validate ECHO’s emerging evidence base and create a 
greater contextual understanding of the ECHO strategy’s 
effectiveness.

In this comparative effectiveness trial, the study 
hypothesis that the arm with high-dose NIATx coaching 
and ECHO would outperform the other three arms was 
rejected. This finding revealed two informative findings: 
1) the no-ECHO arms performed as well as the ECHO-
arms regarding the impact on using medications; and 2) 
the low-dose coaching arms (quarterly coach calls) per-
formed as well as the high-dose coaching arms (monthly 
coach calls). In both arms, plan-do-study-act (PDSA) 
activities were an active component in making the organ-
izational environment more receptive to MOUD use. 
PDSA activities typically focused on leadership support 
as needed, funding for MOUD, stigma reduction, screen-
ing for OUD, referring individuals for treatment, ensur-
ing access to MOUD prescribers, maintaining MOUD 
availability for patient use, administration, implementing 
diversion prevention processes for buprenorphine, and 
establishing referral processes to community providers.

Although no significant effects were detected by treat-
ment arm, sites consistently demonstrated increases in 
MOUD patient counts per month during the interven-
tion phase (new measure: 0.538, p = 0.002; census meas-
ure: 1.912, p < 0.001). Notably, all sites received some 
level of coaching—either high or low dosage. Although 
there was no significant difference between low and 
high-dose coaching, high-dose coaching had a greater 
effect on MOUD use. A possible explanation for these 

Table 3  Descriptive statistics

Monthly mean counts and standard deviations of new and census counts for 
MOUD across different intervention phases

Intervention Phase (Monthly Means & Sample Sizes)

New Counts of MOUD

Low Coaching High Coaching

ECHO No ECHO ECHO No ECHO

Buprenor-
phine

3.00 17.43 21.79 5.01

(sd 4.05) (sd 25.56) (sd 28.5) (sd 2.98)

n = 8  n = 8 n = 9 N = 4

Methadone .55 2.03 20.36 4.47

(sd 1.57) (sd 5.57) (sd 51.31) (sd 9.63)

n = 10 n = 9 n = 9 n = 6

Naltrexone 0.33 1.37 0.19 0.44

(sd 0.42) (sd 2.05) (sd 0.28) (sd 0.86)

n = 8 n = 9 n = 9 n = 6

Combined 
MOUD

2.37 16.4 42.3 8.62

(sd 4.57) (sd 30.3) (sd 56.5) (sd 10.6)

n = 10 n = 10 n = 9 n = 6

Census Counts of MOUD

Low Coaching High Coaching

ECHO No ECHO ECHO No ECHO

Buprenor-
phine

117.62 60.57 104.07 36.50

(sd 190.42) (sd 105.31) (sd 145.32) (sd 45.29)

n = 6 n = 9 n = 8 n = 7

Methadone 0.08 0.94 98.73 56.58

(sd 0.25) (sd 1.80) (sd 216.36) (sd 158.40)

n = 9 n = 9 n = 9 n = 8

Naltrexone 2.60 3.21 0.24 5.81

(sd 5.29) (sd 6.16) (sd 0.34) (sd 15.04)

n = 7 n = 9 n = 8 n = 8

Combined 
MOUD

79.5 60.1 177 100

(sd 156) (sd 105) (sd 235) (sd 207)

n = 10 n = 9 n = 9 n = 8
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results is that coaching may have positively influenced 
MOUD patient counts, with low-dose coaching prov-
ing to be not more effective, but possibly more efficient 
than high-dose coaching. That is, given the demands on 
the workforce in jail environments, the low-dose coach-
ing may be a better option. This may have implications 
for efforts to use cost-effective and less labor-intensive 
coaching implementation strategies. Coaching techni-
cal assistance was supposed to address administrative 
and systematic issues, while ECHO technical assistance 

was supposed to address clinical issues. This distinction 
did not occur during the implementation of the trial. 
Clinician-focused ECHO sessions to complement the 
coaching technical assistance also focused on adminis-
trative technical assistance issues. Most ECHO sessions 
provided case examples of clinical, systemic, and atti-
tudinal barriers the sites encountered. Essentially, these 
ECHO sessions covered similar issues the coaches were 
addressing in their sessions. The practical findings 
from this trial illustrate how medications within the jail 

Table 4  Monthly MOUD Utilization Trends

Monthly estimated changes based on linear-mixed effects models for patient MOUD utilization trends across the intervention and sustainability phases over 12 
months

New Counts of MOUD
Intervention Phase (12 Ms) Sustainability Phase (12 Ms)
Annual Est. 
Change

t-value P-Value n sites Annual Est. 
Change

T-Value P-Value n sites

Combined MOUD 6.456 3.175 .002 35 1.836 0.698 .485 30

Buprenorphine 4.560 3.374 <.001 29 7.704 3.380 <.001 25

Methadone 2.484 1.599 .111 34 -4.524 -2.453 .015 29

Naltrexone 0.204 1.190 .235 32 -0.240 -1.174 .241 27

Baseline Intercept 13.604 25.160

Census Counts of MOUD
Sustainability Phase (12 Ms)

Annual Est. 
Change

T-Value P-Value n sites Annual Est. 
Change

T-Value P-Value n sites

Combined MOUD 22.944 4.365 < .001 36 7.404 2.012 .045 31

Buprenorphine 10.260 4.150  < .001 30 13.236 4.812 < .001 27

Methadone 3.864 1.565 0.118 35 -04.644 -1.780 .076 31

Naltrexone 0.876 2.348 0.020 32 1.032 2.367 0.019 26

Baseline Intercept 47.423 72.431

Table 5  Comparative implementation strategy effectiveness

Comparative effectiveness of different implementation strategies on new and census counts for MOUD during the intervention and sustainability phases, with 
t-values, p-values, and sample sizes for each comparison

New Counts of MOUD

Intervention Phase (12 Ms) Sustainability Phase (12 Ms)

Comparative Effectiveness t-value p-value n Comparative Effectiveness t-value p-value n

High – Low Coaching 18.622 1.577 .124 35 27.665 1.225 .220 30

ECHO – no ECHO 7.915 0.655 .517 35 9.932 0.440 .663 30

Jails w/CBTP – Jails w/o CBTP 12.171 0.677 .506 23 33.357 1.028 .318 20

Census Counts of MOUD

Intervention Phase (12 Ms) Sustainability Phase (12 Ms)

Comparative Effectiveness t-value p-value n Comparative Effectiveness t-value p-value n

High – Low Coaching 71.613 1.178 .247 36 96.080 1.305 .202 31

ECHO – no ECHO 45.960 0.747 .460 36 60.037 0.798 .432 31

Jails w/CBTP – Jails w/o CBTP 23.127 0.938 .359 23 33.758 0.641 .529 20
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setting involves not just clinical issues but also signifi-
cant system and policy challenges.

ECHO had no impact on MOUD use rates different 
from non-ECHO, despite evidence showing that ECHO 
facilitates buprenorphine use [26, 27]. One difference 
in how ECHO was applied in our trial compared to 
initial ECHO research [25], our ECHO sessions were 
conducted monthly versus weekly. Another difference 
between our trial and other ECHO-intervention trials 
is that the latter used individual clinicians. In contrast, 
this study focused on the organizations of jails and/
or community treatment providers. This trial sought 
adoption and increased use by the jail and/or com-
munity provider site overall. It appears that ECHO is 
less effective for addressing organizational issues; the 
ECHO intervention seems to work best when there is 
direct outreach to a particular clinician who has deci-
sion-making authority to implement it within their 
clinical activities. This study informed us that MOUD 
adoption in jails requires many systematic activities 
outside the clinician’s control that must be addressed, 
such as screening processes, medication-diversion pre-
vention procedures, and referral to care protocols in 
the community. A modified version of ECHO may be 
needed to address justice-related issues, focusing on jail 
administrators and community health providers, who 
are the organizational leaders who can impact system-
atic barriers to MOUD implementation in jails/ CBTPs. 
Without attention to these MOUD organizational 
implementation issues, few strides are likely to be made 
in utilizing MOUD.

Both coaching strategies faced challenges in increasing 
MOUD use, as improvements were primarily observed in 
buprenorphine uptake, with limited effects on naltrexone 
and methadone. This is similar to other trials where all 
three medications were advanced, and buprenorphine 
typically became the preferred EBI for implementation 
[21]. In this jail and/or jail + community provider setting, 
despite concerns about buprenorphine diversion for non-
prescribed use in jail settings, buprenorphine was the 
preferred MOUD. Buprenorphine was likely preferred 
over methadone due to regulatory issues that complicate 
the delivery of methadone. Buprenorphine’s popularity is 
even greater than the monthly injectable naltrexone due 
to the myriad of issues with injectable naltrexone, such as 
failure to address cravings for opioids, the injections can 
be painful, and some individuals do not want to commit 
to abstinence from opioids or alcohol fully. Other reasons 
include fear of needles and access to the medication itself.

The limitations of the trial are the following: 1) Like 
most implementation trials, this trial could have ben-
efitted from a larger sample to increase generalizability. 
2) The ability to gain new and census data from all sites 

would have strengthened the power of the trial. In addi-
tion, 3) Staffing shortages and turnover within the jail 
impacted some sites’ participation in the trial.

Conclusions
For impact on the opioid epidemic, jails are a critical set-
ting where over 11 million pass through the doors each 
year, including the largest concentration of individuals 
with OUD. The study demonstrated that increases in 
buprenorphine use are possible, but other MOUDs pre-
sent challenges that were not addressed by coaching and 
ECHO implementation strategies that appear to work in 
other settings. More research is needed to explore how 
to address barriers to offering a range of medications, as 
recommended best practices emphasize providing indi-
viduals with choices about the type of medications they 
prefer. More attention should be given to expanding per-
sonal choice issues in efforts to improve morbidity and 
mortality rates, and to facilitate jails as better providers 
of substance use services.

The next step is to examine implementation strate-
gies that are more attuned to the organizational cul-
tural issues that jails present. The fact that clinicians 
used ECHO sessions to obtain technical assistance on 
the organizational and staffing issues that are unique to 
jails illustrates a greater need to attend to these issues to 
facilitate jails as service providers. Historically, jails have 
been challenging places to deliver behavioral therapies 
due to the same issues that affect the delivery of medica-
tions—low availability of clinical staff, chaotic nature of 
the jail with rapid turnover, and lack of resources. More 
attention should be given to understanding the mecha-
nisms of action of organizational strategies to understand 
better how to achieve optimal implementation results for 
medication innovation characteristics, active ingredients 
of implementation strategies, which actors or entities are 
better positioned to deliver these strategies, and address-
ing the resource deprivation. With the expansion of 1115 
waivers (Medicaid eligibility policies), there is a poten-
tial to address the resources needed for evidence-based 
medications. Determining the implementation strategies 
to address staffing attitudes, cultural issues, and delivery 
processes will be a significant hurdle to overcome.
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